I must confess to frequently offending against one of the rules of plastic surgery by closing wounds under a good deal of tension but I have found the results, perhaps surprisingly, are satisfactory and certainly preferable to leaving a defect to be filled by some form of free graft. It is, however, of the utmost importance to put in several layers of deep sutures including a line of fine wire sutures immediately under the skin. This is particularly necessary in spastic cases where the suture line will be subjected to repeated strains throughout the period of healing. Also, firm healing is sometimes delayed so that the scar line, apparently sound, tends to part as late as two or three weeks after operation. The subcutaneous sutures help to prevent this.
WHEN a patient is fit enough to start life in a wheelchair, ankylosis in extenision of one or both knees becomes a serious handicap. With the foot sticking out in front, he can neither reach door handles, turn in a narrow passage, nor sit close to a workbench.
Operative mobilization of synostoses and ankyloses was necessary and considered justified, in spite of the risks incurred in surgery on paralysed limbs. Their precarious blood supply ruled out the use of a tourniquet during the operation, and of plaster-casts and skeletal traction afterwards. Hemostasis had to rely on diathermy alone, since neither catgut, silk nor bone-wax are well tolerated by devitalized tissue. Bleeding is both profuse and diffuse in such tissue, but has to be controlled, since a hmematoma of any size means recalcification and failure of the arthroplasty. The patients had vulnerable scars from old sores both over the sacrum and near the ankylosed joints. They had to be turned two-hourly during the weeks after the operation. But only light, thickly padded splints and 4 lb. of skin-traction could be relied on for keeping the leg in alignment. Both splints and traction had to be removed daily, the skin examined and splint and traction replaced, if new pressure sores were to be avoided.
In our first patient no aneesthetic was needed. In the other two, reconstruction of the joint required long general anesthetics which are tolerated only if given by an expert. Case I.-A 36-year-old miner suffered a fracture-dislocation and complete transverse cord-lesion below T.12 with flaccid paraplegia in 1944.
He was treated locally in a plaster-bed extending from shoulders to ankles, for four years and three months. On admission here in 1950 he had a severe urinary infection, fibrous ankyloses of the hips and knees, synostoses of the patelle with the femur and bony ankyloses of the ankles.
Tissue-paper scars from pressure sores covered sacrum, trochanters, patelle, condyles of femur and tibia, the subcutaneous surfaces of the tibie and the ankles. Both knees were fixed in hyperextension ( Fig. 1A, B ).
At operation it was difficult to find a stretch of skin through which to make the incision. Excision of the patella would have led to a large skin-defect in front of the joint.
A superficial slice of the knee-cap was therefore left attached to the scar in the overlying skin. The synostosis was excised. The patellar ligament was detached from the tuberosity and slung between the raw surfaces of the patellar remnant and the front of the femur ( Fig. 2A, B) .
On the left side broad calcifications fixed the gliding part of the collateral ligament to the lateral condyles. Only after they were removed, could a flexion range of 50 degrees be obtained. Further flexion was on both sides prevented by adherent scars. Since physiotherapy had mobilized the hips to 70 degrees and 90 degrees flexion respectively, the patient could now sit in a chair, with his feet resting on the foot-rest.
When seen three years after the operation, flexion in both knees was reduced, on the left owing to partial recalcification, but he still claimed that he was much more comfortable and still reached the foot-rest. detached from the tibial the proximal pole of the Case II.-A 46-year-old builder sustained a fracture of the first lumbar vertebra with a cauda-equina lesion, incomplete, below L.1, in 1948. He was treated in a plaster-bed and had a suprapubic cystostomy. Two, months later he had a large sacral sore and severe urinary infection.
After a further six months a sore near the right knee penetrated into the joint. A septic arthritis left hirn with a fibrous ankylosis in extension, lateral instability and severe pain.
On admission here he was in an appalling condition of anmmia and sepsis. One year later his sores were healed, the cystostomy closed and the patient up in a chair. Now the knee became a painful disability.
An arthroplasty was carried out following the design published by Hass of Vienna, first in 1925 , later in 1944 (Hass, J., 1944 .
The femoral joint-surface is shaped like a wedge, the tibial slightly hollowed. Hass used fator fascia-lining for his new joint. I used no interposing material of any kind, relying on the fibrin from clot to provide in time the new fibro-cartilage. The tibial tuberosity was temporarily detached for better exposure. The epicondyles and collateral ligaments remained.
Pain was much reduced, flexion of 70 degrees resulted (Fig. 3) , and the foot could comfortably be placed on the foot-rest. Six months after the operation the patient was permitted to stand and walk with calipers. For sixteen months she was treated in another hospital, then nursed for nine months at home. In July 1948 she was admitted here, emaciated, with 13 pressure-sores and a stone in the right kidney. In October 1948 the sores were healed. In November the stone was removed. During the next two years unsafe scars were excised and repaired.
The right knee showed a bony ankylosis after septic arthritis starting from a sore. In February 1950 an arthroplasty of the excision type was done by another surgeon. The attempt at mobilization failed.
In March 1951 the attempt was repeated, but a post-operative heematoma collected behind the joint and ankylosis recurred (Fig. 4) .
The patient, a gifted artist, found the extended leg a great hindrance and urged us to try again. Now a large bony mass surrounded the great vessels.
The operation was planned to begin with a removal of the calcified hematoma from a posterior approach followed by an excision of the patellar synostosis as in the first, and Hass arthroplasty as in the second patient.
A flexion-range of 90 degrees was obtained and has happily been maintained so far, nine months later (Fig. 5 ). 
CONCLUSIONS
Ankylosis of the knee in extension in a wheelchair-patient is a handicap severe enougb to justify operative mobilization. Subtotal excision of the patella and Hass' arthroplasty of the knee have proved effective. In future such operations should not be needed since ankylosis in paraplegics is always due to serious avoidable faults in their management. I7
